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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna 
which can cope with plural frequency bands by switching 
the grounded and non-grounded states of a control 
electrode that is placed near the open end of a radiation 
electrode via a gap and accordingly switching the 
resonance frequency of the antenna. 
SOLUTION: A ground electrode 3 is formed on the 
entire surface of on one of both main sides of a 
rectangular parallelepiped-shape dielectric substrate 2 
together with a radiation electrode 4 formed on the 
other main side of the substrate 2 respectively, and one 
of both ends of the electrode 4 is grounded. In such a 
constitution, a surface mounting antenna 1 is produced. 
The signal inputted to a feeding electrode 6 from a signal 
source 10 is inputted to the electrode 4 via a 1st gap 5 
formed near the open end of the electrode 4. Thus, the 
electrode 4 resonances as a microstrip line resonator 
whose one of both ends is opened with the other end 
having its short circuit length of A/4. A control electrode 

8 is placed near the open end of the electrode 4 via a 2nd gap 7, and the grounded and non- 
grounded states of the electrode 8 are controlled by a switch 9. When the switch 9 is turned on, 
the capacities generated between the electrode 4 and the electrode 8 are applied in parallel to 
each other to lower the resonance frequency. 




BEST AVAILABLE COPY 



<19>H*HH«OT (JP) (12) ^l^^^^(A) 



Wm^l 1-136025 

(43)^PBB ¥/£ll¥(1999) 5 321B 



(51) IntCl. 8 
H 0 1 Q 13/08 
1/24 
1/38 
1/50 
5/01 



F I 

H 0 1 Q 13/08 

1/24 Z 

1/38 

1/50 

5/01 



(2i)aH#^ 


1S«¥l0-204902 


(71) fiHKA 


000006231 














(zzyamB 


¥^10*15(1998) 7 £21 B 




^mmmsm^.w~T s26#io^ 








(72)5&W# 


mm m 




(31)«$fctfcfe3B#^ 


!ftK¥9 -229590 




^Jfif«BI^C#^#-TB26#10^ 




(32)«5feB 


¥9 (1997) 8 £26 B 








(33)«$fcffc£®g 


B# (J P) 


(72) few* 


mm — m 










*«P^*W^W^#^TB26S10^ 















(54) ismozm m^^^mmmmT>^^x/^n^m^ftT>^mm^zs^n^m^mism 

(57) [a#5] 

JS6 r S ^ i: to T? S * « «»t0»saiBII«ffl 7" > t 1 
£:fl*LTigit&Lt\ *f y?-90^->-2|-7t:«toTSJ 




BEST AVAILABLE COPY 



(2) 



ftfflW- 1 1 - 1 3 6 0 2 5 



1 

i!u§3*ft©-^±B©(3:il:±B£ffM£ft£^> Km 
iiu§3*{fc©'J>& < i:fcffe#±BtcJiMi**U -ffi* s HuIB 

mnmm mm^mmm s tzit z ©£& t * ^ t , m sas 

*f®1&h€ft^ftS!2©:¥* ^r^LTlSLTM 

itui3S&©'>& < i:fc^rfta>lo©BCff^£ftfc?" 
H?IB»fr© 1 ofc^CDSfcagoTJ&aSft, -SSA s huIB 

m&&LMnm<z>MWimztti& it, naia*<*©^rfta» 

© B c u it feitl i: > 

B9SB£fcat««i CDBSfitcSH * fc tt ■¥■ © j£fglc *3 , itu hBjK 

[ m#m 3 ] w^ji i $ fcfct 2 tci3*©««»w^ 

-ffi^ialBMIMiit^^M^®*^^^ > ^ © mfl3$iJfP 

[3S[«©P*ffl&§&H.§] 
[0 0 0 1 ] 

if C ffl ^ e, ft £ Ml SEft^HftS^iBflSES > x * «fe V 
[0 0 0 2] 

[t£*©ftffi] 18t, «OiIIM7>rtt>J; 
M7>rtlt *©»#tt/jSc#1$ig¥9-9 8 0 1 5 

4 o©igB£«-f £*£«©*<* 6 li:, »£6 1©-* 

±m<Diz&3imizBi££titztr?> vmme 2 s& 



6 l©S4:L,Tffe*±Bt^JB»*ns -S«*»fl&*±H± 
LT— *±Btia»3a^^5> I««a6 2C««S£ft 

h >) v y^cDmmnm 63h, KStma 6 3 ©§§$ 
re 4*^u-ciEgsL-Cx «<*6i®fib#£ 
B*><b 1 o©jgBS^ut— ^iBtc^ttr-rffM^nfc 

i^S*fii6 5 ^btv 6 5 liM^ii 

6 6«l?nt, **kLt7>rt*16'7ti|grt 

10 [0 0 0 3] £©«fc3fc«j££ftfcaffl!l*§S7>5 ! -* 
6 O^tsry^-f-mmQ HZH^X, {g^«6 6*»e> 
$&««®6 5(cA*^tifc{f#ii> ¥t';76 40M 
6 5 i;M»iI6 3<OB8Sl*i;©H-e}BJ«* 

t, *©ftH©«*©-gP^HtiKlt^^SCi:(cj; 
oT7>rtt LTSStgfSo 
[0 0 0 4] 

20 [^Asfi?5*bct^i:f £>BUSJ ±I3©«IBfl$SMT> 
^:H£&mft©«#©SB£ff^;*ftfcv-f £ h ij 

{£©»§m^£i«< btMS»^^<tS^i:tc); 
OTIIH8I7 > : rj-<D'bmb-&mZ> Z. tifiX § So 
[0 0 0 5] L#>b&#<^ ±IB©*B^MT>^^- 
©»-&> »£©§SS*£*# < <T3h^BfligM7>:r 
^-©iH?ft»«^* s ^<^?)i:^^P^e* s feSc *©fc 

(890~915MHz) hSfifflOfflttftWtt 
30 (935-960 MHz) ©2 o©«*HWIf*C»JS-r 
5i^S7>rt^St55* s > 1 o©iIXSi7 

o©*ffi£4SSi7' >^^- 5 * £©#££#£> 

gfc&So *©&«k «B^MT>7-^-^ 2 otlix. 

[0006] *mmz, mmiz^mmmm^^. 

40 ^B^Mr>7 1 i-4o<fctK€tL4fflUfeT>7 1 ^-^M* 

«t v * ft * h ^ fc mm m * a « r s - i: ^ a ft t r s . 

[0 0 0 7] 

[^M*(??*t-sfefe©^®] ±i3ia«^*»ft-r*fe 

«**feH:«tt*«t0*t), -^±ffli:ftfe*±B4:4o 
©4SB^*T?»it^«:t«t©a«:i:. BU§3S*©-^iB 
Ol5«±ffiCJBj«$ftfc^9> huI3**©'> 
&< i:t)fte*±ffllc:^fiK^ft, -SHA*«f8B*f*:©fl!s** 
E*a^ttorftfr©sBffi-cMtttt*j&jsu ffeig^iy 

50 l3»«i:©l>-rft^©4SB*^UTfitHB^7>KSfiii:« 



BEST ' AVAILABLEGOP Y 



(3) 



«rBB¥ 1 1 - 1 3 6 0 2 5 



mztlfz* h 'J ^rttClttJttt, M§3Hft*i©fi{i 
Sfci&itcSgl ©* + !yrft^bTffi»bt*J«UfclMWl 

iwIBSftf^ll i: tt^ftSI 2 © y 7 £ -ft b T 3£S b 

[0008] tfev *«^©ja«««ias*®^ss7' 

*^Bi:4o<DJiffit*-rsi[*flaR©aM*:fc, MSB* 
ffc©4>&< iifc^rftfr 1 o©BtffM^ttfc^^> h* 

mmt, HuiBSft© i ow±©ac«oTff^^tL> — 

«A s Bu8BS»ffl^-rtiA^©ST*^]KiS&Jf^b, fl&Sg*s 

[0 0 0 9] #««©7>ftJ!«tt, ±K©JS 

«* 5 B5IBy^> KWifcSMaSi'u lui3»S®i:iui3 

[ooio] sfe, *»Wioa««i±> ±I3©t>^^- 

[0 0 1 1 ] C©<fc?tC, SCtKJ; t), 

iJ.tVIIiCitiK, l -^©^^^T-ttSMI^SfcS 
[0 0 12] 

S^ST>^±*5cfcI>'^nSfflUfcT>^i-^M©- 

7>^i-Ht. mn.foti><bt£ !3s -£±Bi:ffe;£±Bi: 
4ocDffi®5:^-rsie^i*:«©*f*2 i:, »*2©-^ 
±HfflSI£4fCM*fifei'7> K*S3 »*2 
©±i:UTfte^^fflt?f^$n. -i«A«fl&*±B±d3«t 

was«-»t i-^©«Bt[ut)jiiAy-ria«&jfjfigb. At 

i8* s 1 o©fflB£^bT-;££BtBt)&A,T-^> K 

WS4©raiWSlc36 1©¥* y75 fc^bTifflgbT, 
*#2©fl&;5±B*>e> lo©JgI^Lt-^iSt:4» 

^<Dwmiz®o&A,-i:te]8.zi%itw&&wizm2<D*+ y 

71 £tf-bTi©gbT, Sf£2© lo©JS®^P,— 
SI l*JfcritLT^S. 



[0013] lit, 12^ ffl$£K01fti{&B|g&§!! 
7>xtl^tf7>Ttill 1 ©^ffilllS*^ U 
0 1 2 ot^Ciff SlitSo 13 2 £ 

*5^T, HI tm-% L<l±BI*©SB«-t:ttHtE#S 

to o i 4] 0 2{c4b*v\-c, c i it&nmm 6 

6 i:M»«@4©HSc4Si:©^T-Bfi5<,^ns»m^« 
10 J&jsft£ii*#«S«&, C 4t£;&WSffi4©W;&iSi:#J 

T\ ®^®1 0tt#«e*C2ft^UTttfffMi4©- 
SBtSUE^n, Sf*f«ffi4©«ttjglfe$ttT^i.o # 
i^lC 2©lfll 0 ^©g^giUi, HigiCU 

&mmt, ®w.®mc3*frLxmm$ti2>tmz, m 
i§IC4J:7-f 9 zmwiz-frisxmmgtix^ 

[0015] z(D£oizmm l £titz7'>Tj-mwi hz 

20 *5^T, fS#Sl 0 6 fc A* £*lfc{§-s§ 

*^bT»W«ffi4£A;&;*;h..&o KjNtS4lts — S» 

yum&mmtLx, ztnz&mznnt>zi»m&s.c3 
izmmgnz ztiz x^xm&SLwmw&mm&MT > 

[0 0 16] tl§lC4ii, >W y*91fi* 

^©^(ih'ct^^M^^^^A 5 , ^ -4 y^9ft#> 
30 t&StStlt«ffi4©IBaJ[«i:^5> K»ffi3 £<Dm(D 

izte% 0 zotzisb, mm.mmmmmmmmmT^y'i'i 
iztt^xmm^mc 4 (DKtz v PiMmtiimibmTTZo 

C©^*> 7>rtgll 1{±, X-f ->5=-9*S2|-7©B# 

tl5o croi^ciT, 7>rtgn lttio-ei 

fflt^S^<*:t). Iim7>rtfflfgl« 
[0017] «*»tat)lftAWffl^-f y^i:bT 

[ooi8] 13!;, xmMvmmmwmmmmnmm 
7>^i-&£vzti*m^tz7> ; ri-mw.(Dft)(DnM.ffl 



BEST AVAILABLE COPY 



(4) 

5 

[0019] smc^T, ffimmmmmmnsmT 

OCIilD^7!^j£3ftfclHNmfl2 1 

C, ?tl?ni2©Jffv72 2, 2 3s 24^lt 

Jfc«*ilfc*J»Wi2 5, 2 6, 2 7^t5<,9111 
2 5, 2 6, 2 7.11 Ztl^tlZJ 8, 2 9, 3 

O^^bTgtfe^^T, ^i:LT7>ftgS3 1* 
Mlt^io 10 
[0 0 2 0] CdT\ E4t, 3jS»«]^*i8»^S 
T>5^2 0^tf7>rtSI3 l©«<ffilHSg£^ 
"To EHtc&OT, E12-eKiB^bfe^(coOTtt 

#B§1-^.o l2 3hll-fcb<l4|5]*©S5#£f4|H] 

[0 0 2 1 ] IgHfC&^T, C5, C6, C 7 14, Sf*f 
Mm 2 1 ©M&MH £fMB9MUS 2 5, 2 6, 2 7 ©WT ^ 

[0 0 2 2] Z<D£olzmi&£tltcT>Ti-%im3 1 (c 
£^T{4, 7>5^$£gl 1 £l§Jfi&©ISSTN ^^Vf 20 
2 8, 2 9, 3 0^^->fr^Ch(CJ;[3, ;*:7©B#(C 

rtSJIi£»£8iI')liciffl!jJj|*3.rfcasT-£, 

tll 1 <k t> t» $ e> K«i£^«St««eH£**j6-c g 5 «t 

[0 0 2 3] H5K, *^^©HMI»«]glSaiB*^S 
T>7 1 ^-i5«tW t **tS:fflt>fcT>7 i ^S©^^{3SiJ© 

T>Tt4 0lt -^^Bhffli^i® 30 

i:4o©JS@^^-r^iS^#;t»t©S^4 1 h, Stt4 1 

ss4 2 i:, £.izmfa4 lcomn^EMizjsmati. ~m 

*Uo©«®fc@»3}i^ll§»^£^fi5cb, «* s ^5> 
> K1I4 2 trfg^^tLfe^ h 'J y7"tt©MifiS4 3 
i:, S,ftm<£4 3©M$S£{c*rjfoLT, »£4 

t«&tta4 4 i:, tt»«ffi4 3©H»iHfc* : *'.y:7 , 4 
5$:^LT3£ffibT, Stfc4 l©lo©»t,-M 
fflt*»»TJKfiR**lfcSi]»»ffi4 63b>&«C*o L/T, 40 

[0 0 2 4] H6t, «%»1S08ISSS^S 

T>^±4 0^tS7yy-±mm.4 9©^{ffi[£lg§£^ 

6tCi3^T, 12 5 tH-* b<«±f5j^©a5^-tc(4|5lb§B 

f^ttu *©KnBS4if>&-f -a. 

[0 0 2 5] BBCiJtvr. C 8 (4*SS®fiS4 4 



#SB¥ 1 1 - 1 3 6 0 2 5 

6 

SH4 4 hmmmMA 3<DMtiii®£<Dffl-CBl&$tiZ® 
«§fi£, C 1 0ttfifc»««4 3©BB»*i:^>K« 

ft*UTU4o (S*«R4 8ttilgiC 9 fc/r 

u-ca»««4 3(D-mzmmzti, «st*H4 3©{te 

«Bfcfcg?Jfti*ivC^So #«§*C 9©«^-iH4 8 £<Dm 

ic9 ©s,*f*n4 3 £<Dmwtmz, mn&mc 1 o * 

^bTffitfe;*ti6 tittle, »t§iCl yf-4 

[0 0 2 6] C©ot?(C«/££*l£:P>^gl514 91Z 
fcl^T, OTI4 8fr6»&tii4 4tAA*nfcOT 

(4, i&its4 4 ^s,wmes4 3©§asj(ssi:©rat^ 

$ni>»«§*C9ft^b-CSC»«ai4 3{CA*^tV 
So S,*fm®4 3(4, SHtf4 3gfffl^O^ 
* >x^i:ft§lC 1 0 i:©&?'JI3S§i: bTttjg^- 
3o ^bT, ^©ttS©«iJ©-SPA s ^^tfitW^ns 

ciik:«to-cja«»iso»SSia*«S7>7 1 ^4 0tt;i/ 

[0 0 2 7] #m^»C 1 1(4, y?-4 7 

*^7©^{4i:*Clt*)^^ti,^^*s, y^4 7 

***>c«:ai:jttw«a4 3©n»ssBi:^> K«a4 
2 tomomm^mtisT, stgicioti^tg 

S7>rt4 0 ©±t«M!$,R(4, X^f7f-4 7tft>© 
!#©£## 7 ©B^Ctt^Ttm^S C 1 1 ©^ttttiS 

v*-4 7#*>©lH:ffi^W»»W«fc#J56-r*7 , >7 1 

^tb-cwiB-rscfctf-esSo C^«4, .«ia«gsm 
*s©bi^*is© «t d fc&«<M©ffl*»#«#g«fl!i© 

i-ii4 9 (4 1 o^tMfc©ffl«ft#tt£2*jt6"r s ztw 
[0028] ®5<Dffi®.%iwmm3twmmM7> 

T-f4&<, — ^±S^>4o©ffiffit)^*!)Tl><o©®t 
So-ca^BbTff^^tUTl-«tt)«lto^^o 
[0 0 2 9] W±©^SE0iJ©4 ] T-, HI 1 ^otVIH 5 (DM 

lofe^i,44 3o.(c:PI2,^©T-(4^<, £>Sl:jSDt 1 



" BEST AVAILABLE" COP Y 



7 

mLVU&mitmm&M t > ^ * t is ^ t j*»s* «n « h 

ttfr £ ffl V ^ T«J«f s c fc * t- § a o 
[0 0 3 0] I2 7tc, *^ffl7>rtill 1 

&, *»w©afi«©-mfififa&^ro Ernest, 

CDSKBI§«Bg-rs 0 BH7fc;feVvt\ ilf§«5 0ttM»5 

7>h'115 3, if&«JigE§ 5 4 , i5<tt>*X^ ->^S§5 
5*«Jgfig$fl-Cl>So *^©*S*^T>7 1 i- ltt 
H^*«5 2©n— n, $6lc&iS% 

5 5 -^9 tiiLT7>rt^I 1 IS 

»«5 2CD*&«ttBS5 4t«i(*gFttt:^4o 

5 4 ttll$§S« 5 2 ±l:M^ tltzWWt®Bl 5 6 

s^bt, na b < 5 2±izmi££titzmm®& 
coo3i] c©ct-5 ^mm(Dr>^i-mm 1 it 

[0 0 3 2] 55:^, ia7©HJS^lt:i5^-rt±H l tr^b 

fc7>r^il l£fflOTiI{ffl&5 0*«J*bfc^ 

«88£8tfi!t bt & H«©f^ffl »S £ HI" -5 & ©T- & £ „ 
[0 0 3 3] 

«s*»», 3©$ijws@sx^ y*-*^bT8*SbT, 
*IW»-r-6iii:t:«t»), «SH^^T>7 1 ^©tt®MI« 



(5) 1 1 - 1 3 6 0 2 5 

8 

[0 0 3 4] Sfc, #*«3CD«M*{;:J:ilK, 
SiSfSSJ;?!:*!), b *» * '.hSMt £ ffiffit&tt & fcfcfr 
[HBOffiJILttKQi] 

[Hi] **Wojaift«W«l^aSII«ST>7 ; ^*J; 
[12] mi©7 , >^^g©HffiHI8SS^-riIIBSI21T- 

[13] *»iB©«ift«rtDiaiaHmsfflT>y^a3«t 
n * m ^ fc r > 5- ±mtv>m nmrnw i * ^ r 

[E94] H3©7>^i£gg©^«®8§£:^ir0E§l2IT- 

$> -2) o 

[115] ^wcwaRWftiaftiifisasfflTv^^ijct 

[06] S5©7'>^^^B©^ffiI13S&*^t"in]SSIIlT- 

[H 7 ] *«w<oa««©-iii(B«!ife^-r*Hgiin?* 

[18] 8^©*ffl*S6aT>^:feJ;TF**t*fli^fc 

I, 2 0, 4 O-HttRUMiSIftBISISair^T 1 ^- 
30 2 

3-^*5> h'fiffi 

4, 2 1, 4 3-M1S 

6, 4 4"«iii 

7, 2 2, 2 3, 2 4, 4 5 2 <D** v 7 

8, 25, 26, 27, 46 

9, 28, 29, 30, 4 7— X-T -yf 
1 0, 4 8-«^«g 

II, 3 1, 4 9-T>7 L ^B 
40 5 0-1(18 



[12] 




BEST AVAILABLE COPY 



(6) 



WH¥ 11-13 6 0 2 5 




BEST AVAILABLE COPY 



(7) «M»¥ 1 1 - 1 3 6 0 2 5 



[117] 



50 




(51)Int.Cl. 6 *> 
HO 1 Q 21/30 
23/00 



F I 

H 0 1 Q 21/30 
23/00 



BEST AVAILABLE COPY 



